Molecular characterization of choline acetyltransferase from Drosophila melanogaster.
Purified acetyl-CoA: choline O-acetyltransferase (EC 2.3.1.6) from Drosophila melanogaster has been shown to contain two major polypeptides of 67 and 54 K Daltons. However, all enzyme activity is found in a single molecular weight form of approx 67 K Daltons as determined by sucrose gradient sedimentation and molecular exclusion chromatography. The latter showed both the 67 and 54 K Dalton polypeptides on polyacrylamide gel electrophoresis in sodium lauryl sulfate (10% acrylamide). Analysis of purified choline acetyltransferase on polyacrylamide gel electrophoresis in sodium lauryl sulfate (15% acrylamide) revealed the presence of an additional polypeptide at 13 K Daltons. Tryptic-peptide maps of the 67, 54 and 13 K Dalton components showed all three to be structurally related. In addition to several common tryptic peptides, the 13 K Dalton polypeptide contained three tryptic-peptides that were also found in the 67 K Dalton polypeptide, but were absent from the 54 K Dalton polypeptide. This evidence suggests that native Drosophila choline acetyltransferase may exist in two forms, one a single polypeptide chain with a molecular weight of 67 K Daltons and the other consisting of two noncovalently bound polypeptide chains with molecular weights of 54 and 13 K Daltons. The latter form is the major one isolated and may be generated by limited proteolysis of the single chain 67 K Dalton form.